Rhabdomyoma is a rare benign tumor with skeletal muscle differentiation. Rhabdomyoma is further classified into cardiac, adult, fetal, and genital subtypes. Out of these, fetal type rhabdomyoma (FTR) is the rarest. Only a small number of cases have been recorded in the literature. FTR typically affects male infants and young children and occurs predominantly in the head and neck region. FTR is exceedingly rare in the adult, with less than 30 cases reported. The classic FTR is composed of primitive undifferentiated spindle cells with scant eosinophilic cytoplasm embedded in a myxoid stroma. Immunohistochemically, the tumor cells are positive for desmin, muscle specific actin, and myogenin. Awareness and proper recognition of this rare entity is of considerable importance to avoid misdiagnosis of embryonal rhabdomyosarcoma. In this study, we report one case of FTR in an adult patient and reviewed the literature about the clinical and pathologic presentation of FTR in the adult.
Introduction
Skeletal muscle is the largest organ in the body by weight and volume. It is developed from myotomes arising from primitive mesodermal tissue. At the earliest stage of muscle development, small primitive spindle-shaped mesodermal cells differentiate into myoblasts, which are round to oval cells with centrally located nuclei and abundant eosinophilic cytoplasm rich in myofibrils. Upon further development, these individual myoblasts align up and fuse into myotubes. With longitudinal proliferation, thickening of myofibrils and peripheral position of the nuclei, myotubes develop into muscle fiber, which first appears in human embryo at about the tenth week [1] .
Tumors of skeletal muscle are predominantly malignant, e.g., rhabdomyosarcoma, which is the most common malignant soft tissue tumor of children and young adults. The benign counterpart, rhabdomyoma, is very rare, representing only 2% of skeletal muscle tumors [2] . Rhabdomyoma is further classified into different categories based on clinical and pathologic presentation. Some subtypes are extremely uncommon and not familiar to many practicing pathologists [2] .
Rhabdomyoma is classified into cardiac and extracardiac categories. The cardiac type occurs predominantly in the hearts of infants and young children in the setting of tuberous sclerosis. Morphologically, the cardiac type is composed of large polygonal cardiac muscle cells with cytoplasmic vacuolization (spider cells) [2] . The extracardiac type is distinct from the cardiac type both clinically and pathologically. The specific genetic alteration for extracardiac rhabdomyoma is still unknown. It is further classified into adult, fetal and genital subtypes. The adult and fetal types are predominantly seen in the head and neck region, with adult type seen more commonly in adult patients and fetal type predominantly in infants and young children. The genital subtype exclusively occurs in the vagina and vulva of young to middle-aged female patients. Fetal and genital rhabdomyomas share morphological similarity, both composed of primitive spindle cells and more differentiated myoblasts with centrally located nuclei, prominent nucleoli and abundant eosinophilic cytoplasm with cross-striation. The adult type is composed exclusively of myoblasts; the primitive spindle cell component is not seen [2] . Out of these, fetal type is the rarest subtype and is also the one that can cause significant diagnostic challenge due to its resemblance to embryonal rhabdomyosarcoma, especially in adult patients.
In this study, we report one case of FTR in an adult patient. We reviewed the clinical and pathologic presentations, and discussed differential diagnosis for this rare entity.
Case Presentation
A 37-year-old female with no significant past medial history presented with a small soft palate polyp. According to the patient, the polyp had been present for 20 years. The polyp had increased in size during the past month and caused nasal congestion and trouble swallowing. Thus the patient decided to have it removed. Computed tomography scan showed a polyp of the soft palate without any worrisome features. Physical examination showed a 1.7 cm pedunculated polyp with smooth glistening mucosa (Fig. 1) . Clinical impression was a vascular malformation.
Microscopic examination of the resected polyp showed a pauci-cellular polyp with overlying intact respiratory mucosa (Fig. 2) . The lesion was composed predominantly of small spindle cells with fine chromatin, inconspicuous nucleoli, and delicate finely tapered bipolar or unipolar eosinophilic cytoplasm (Fig. 2) . The background had abundant myxoid stroma with admixed chronic inflammatory cells. Scattered myoblasts with centrally located nuclei, prominent nucleoli, and abundant eosinophilic cytoplasm with cross-striations were seen at the edge of the polyp. This type of gradient of maturation has been described in fetal rhabdomyoma by Thompson [3] . Mitotic figures were not identified. Increased cellularity, atypia, or necrosis was absent. Immunohistochemically, the lesion was diffusely strongly positive for desmin. The spindle cells and myoblasts were also positive for myogenin (Fig. 3) . Other tested markers, such as cytokeratin, S100, smooth muscle actin, and CD34 were negative. Diagnosis of fetal rhabdomyoma, classic (myxoid) variant, was made.
Discussion
Rhabdomyoma is a group of heterologous benign tumors with skeletal muscle differentiation. These tumors show distinct yet overlapping clinical and pathologic features. The cardiac type is predominantly seen in infants and young children with tuberous sclerosis. These tumors can occur anywhere in the heart and are well-demarcated, non-encapsulated nodular masses ranging in size from millimeters to several centimeters. They usually present as multiple masses in the heart, with solitary mass seen in only about 10% of cases. Microscopically the tumor is composed of large polygonal cells with clear cytoplasmic glycogen vacuoles separated by strands of eosinophilic cytoplasm containing contractile myofilaments (spider cells) [2] . Immunohistochemically, the typical skeletal muscle immunophenotype, e.g., positivity for desmin, myogenin, and muscle specific actin, is present. Expression of HMB-45 and loss of expression of tuberin and hamartin have also been documented in some case, supporting a relation with PEComa as a component of tuberous sclerosis complex [4, 5] . Clinically, cardiac rhabdomyoma is characterized by high possibility of spontaneous regression, especially in infants. Surgery is reserved for masses that cause cardiac symptoms and is curative. Extracardiac rhabdomyomas are not associated with tuberous sclerosis. Although rare cases arise in the setting nevoid basal cell carcinoma syndrome (Gorlin syndrome), and other rare cases of multi-centric rhabdomyomas suggest a genetic origin, the association of extracardiac rhabdomyoma with PTCH gene or other specific gene alteration has not been firmly established [6, 7] . Morphologically, adult rhabdomyoma is composed of myoblasts, which are differentiated large cells with abundant myofilaments in the cytoplasm; while fetal and genital types have component of primitive spindle cells with scant cytoplasm. Myoblasts are usually also seen, but can be scant in number, especially in fetal type. All three subtypes of rhabdomyoma are treated by surgical resection, with adult type with frequent recurrence, and fetal and genital type generally cured by complete resection [2] .
FTR was first described in 1972 in a series of nine cases [8] . Since then, more than 100 cases have been reported, with the largest case series containing 24 cases [9] . Much of the earlier literature did not separate genital rhabdomyoma from fetal rhabdomyoma. It was found later that genital rhabdomyoma occurs exclusively in young to middle aged female and represents a distinct variant [10] . Majority of FTR occur in the head and neck region in patients < 3 years of age; however, it can be seen in patients of wide age range and in wide anatomic locations including skin, extremities, mediastinum, retroperitoneum, etc. Excluding genital rhabdomyoma, less than 30 cases of FTR have been reported in adults of > 20 years of age (Table 1) . Patients' age ranged from 20 to 87 years, with majority being male patients (male: female ratio is 16:6). Not uncommonly, the tumor, including the case in this study, was reported to have been present for a long time, raising the possibility that the tumor actually arose during childhood [9] . All except two tumors were located in the head and neck region ( Table 1 ). The two tumors outside of head and neck region were from thigh of a 54 year old male and bladder of an 87 year old male.
Clinically, majority patients with fetal rhabdomyoma presented with asymptomatic nodule/mass or painless swelling, with the exception of masses located at vocal cord, which often caused hoarseness, and the one tumor located in bladder, which presented with hematuria. Clinical diagnosis included submucosal cyst [11] , vascular malformation, or unspecified benign lesion [12] . However, clinical differential diagnosis was not mentioned in the majority of the literature. For all of those 22 cases from adult patients, surgical removal was curative with no recurrence or malignant transformation reported.
Fetal rhabdomyoma is considered a benign tumor. Surgical removal is curative with very rare recurrences even when the tumor is incompletely resected. However, two cases of malignant transformation have been reported in pediatric patients. One patient was 3 months and the second patient was 18 months of age at initial resection, and the tumor recurred as rhabdomyosarcoma at 22 and 23 months respectively after initial resection [2] . Although no malignant transformation or recurrence has been reported in adult patients, one case of mixed fetal rhabdomyoma and embryonal rhabdomyosarcoma has been reported in a 31 year old female [21] . Yet in another study, differentiation of rhabdomyosarcoma into rhabdomyoma was seen in a 4 year old boy [22] . All these are rare case reports and the relationship between rhabdomyosarcoma and rhabdomyoma is poorly understood.
Morphologically, FTR typically presents as a well circumscribed mass or polyp of 2-6 cm in greatest dimension in average. Some rare case can be more than 10 cm [9] . FTR is further classified into classic or myxoid type and intermediate or juvenile type based on morphology. The classic or myxoid type is typically pauci-cellular with abundant myxoid stroma. The tumor cells have small spindle nuclei with fine chromatin and usually scant bipolar eosinophilic cytoplasm. Cross-striations are rare and often difficult to identify. The intermediate or juvenile variant is more cellular, composed of numerous more differentiated myoblasts and less conspicuous primitive spindle cells. Mitotic activity is absent to rare, cytologic atypia is not seen, and necrosis is usually absent [2] . The main differential diagnosis is rhabdomyosarcoma, embryonal type. Rhabdomyosarcoma typically presents as a rapidly growing mass with aggressive clinical presentation. Microscopically, a dense cambium layer under the epithelium is typically present. Mitotic activity is easy to identify and is typically more than 10/10 high power field. Necrosis and severe cytologic atypia are common findings [2] . Another differential diagnosis is harmatomas with skeletal muscle component, e.g., Triton tumor and rhabdomyomatous mesenchymal hamartoma of the skin. Both are very rare lesions seen in young children. The presence of neural and/or adipose tissue distinguishes hamartoma from rhabdomyoma [23] . 
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In summary, FTR is a rare benign tumor that predominantly occurs in the head and neck region of young children. It is very rare in adult patients, with less than 30 cases reported in the literature. We report a case of myxoid FTR in a 37 year old female and reviewed the clinical and pathologic features of this rare tumor. Proper recognition of this rare entity is essential to avoid misdiagnosis of rhabdomyosarcoma. 
